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Abstract
Background: Health worker shortage in rural areas is one of the biggest problems of the health sector in Ghana
and many developing countries. This may be due to fewer incentives and support systems available to attract and
retain health workers at the rural level. This study explored the willingness of community health officers (CHOs) to
accept and hold rural and community job postings in Ghana.
Methods: A discrete choice experiment was used to estimate the motivation and incentive preferences of CHOs in
Ghana. All CHOs working in three Health and Demographic Surveillance System sites in Ghana, 200 in total, were
interviewed between December 2012 and January 2013. Respondents were asked to choose from choice sets of
job preferences. Four mixed logit models were used for the estimation. The first model considered (a) only the
main effect. The other models included interaction terms for (b) gender, (c) number of children under 5 in the
household, and (d) years worked at the same community. Moreover, a choice probability simulation was performed.
Results: Mixed logit analyses of the data project a shorter time frame before study leave as the most important
motivation for most CHOs (β 2.03; 95 % CI 1.69 to 2.36). This is also confirmed by the largest simulated choice
probability (29.1 %). The interaction effect of the number of children was significant for education allowance for
children (β 0.58; 95 % CI 0.24 to 0.93), salary increase (β 0.35; 95 % CI 0.03 to 0.67), and housing provision (β 0.16;
95 % CI −0.02 to 0.60). Male CHOs had a high affinity for early opportunity to go on study leave (β 0.78; 95 % CI −0.
06 to 1.62). CHOs who had worked at the same place for a long time greatly valued salary increase (β 0.28; 95 % CI
0.09 to 0.47).
Conclusions: To reduce health worker shortage in rural settings, policymakers could provide “needs-specific”
motivational packages. They should include career development opportunities such as shorter period of work
before study leave and financial policy in the form of salary increase to recruit and retain them.
Keywords: Community health, Discrete choice experiment, Ghana, Health worker, Incentive, Job preference, Mixed
logit, Motivation
Abbreviations: CHO(s), Community health officer(s); CHPS, Community-based health planning and services;
CI, Confidence interval; CoC, Continuum of care; DCE(s), Discrete choice experiment(s); DHRC, Dodowa Health
Research Centre; EMBRACE, Ensure Mothers and Babies Regular Access to Care; ERC, Ethics Review Committee;
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Background
Africa’s insufficient health workforce is a major constraint
in achieving the health-related Millennium Development
Goals (MDGs) [1]. The World Health Organization
(WHO) (2006) reported that health worker retention is an
important factor in the delivery and quality of health ser-
vices [2]. The depletion of human resources is particularly
serious at the community level in most African countries,
including Ghana [3–5].
WHO’s (2010) global policy recommendations on rural
retention suggest that countries pursue interventions on
four categories: education, regulation, financial incen-
tives, and personal and professional mechanisms [6].
Considering that a range of factors could influence
health workers’ motivation, an appropriately selected
combination of incentives would be needed to effectively
attract and retain health workers to rural areas [7].
Determining health workers’ preferences is an important
step to select appropriate incentives [7]. A discrete choice
experiment (DCE) has recently been considered a viable
strategy to solicit health workers’ preferences for certain
job features and practices [8, 9]. A DCE can be used as an
attribute-based measure of benefits to describe healthcare
interventions, services, or policies according their attri-
butes [10, 11]. This attribute-based measure of benefits
helps policymakers develop a national strategy to tackle
health worker shortage in rural areas [7, 12].
In Ghana, community health officers (CHOs) who work
at community-based health planning and service (CHPS)
areas play a crucial role in providing basic health services
for community residents. CHOs are trained nurses de-
ployed to communities based on the CHPS Initiative.1
Their job covers a wide range of services, including basic
preventive care, curative care, and promotional health ser-
vices in homes or community clinics, and they refer com-
plicated cases to the next level of care [13, 14].
About a half of Ghanaians live in rural areas according
to the 2010 Ghana Population and Housing Census [15].
Rural areas in Ghana have limited access to healthcare
facilities. Furthermore, poor road infrastructure hinders
rural inhabitants’ access to health care in urban centers
[16]. Therefore, health services need to be delivered
within their communities. It is essential to identify the
determinants of CHOs’ willingness to work in order to
contribute to the promotion of effective health services.
However, shortage, attrition, and low motivation of
health workers have been recognized as a challenge for
the country [17].
This study explored the motivations and incentive
preferences of CHOs through a DCE to promote CHO
attraction and retention and, in turn, to improve access
to effective community-based health services in Ghana.
Methods
Survey design
This study is part of a formative research undertaken
prior to the design of an intervention study for the
Ensure Mothers and Babies Regular Access to Care
(EMBRACE) Implementation Research [18].2 EMBRACE
is a Maternal Newborn and Child Health (MNCH) ini-
tiative with the aim of increasing the uptake of maternal
health care as well as reducing maternal and neonatal
morbidity and mortality, employing the concept of
“continuum of care (CoC)” as a key element. The imple-
mentation study was conducted in three Health and
Demographic Surveillance System (HDSS) sites: Dodowa,
Kintampo, and Navrongo. These sites are respectively lo-
cated within the Greater Accra (southern), Brong-Ahafo
(middle), and Upper-East (northern) belts of Ghana. Most
communities (about 73 %) in these HDSS sites are de-
scribed as rural, and 27 % of them are considered non-
rural. According to the 2014 annual report of the Ghana
Health Service (GHS), there are about 7210 CHOs in
Ghana. Out of which, 1369 (19 %), 560 (7.8), and 484
(6.7 %) had been allocated to the Greater Accra, Brong-
Ahafo, and Upper-East regions, respectively [19]. Mean-
while, according to the MOH (2007), about 14,291 CHO
were targeted to be deployed into the Ghana Health
System by October 2011; thus, considering population
growth rate of 2.4 %, 8134 potential CHOs could have
been deployed as at 2014 [20].
All the CHOs working in these three HDSS sites were
contacted and subsequently recruited for face-to-face in-
terviews and a DCE. The face-to-face interviews used a
structured questionnaire that aimed to gather informa-
tion on the CHOs’ demographic background, profes-
sional experience, health service, working conditions,
and work attitude. The DCE used a self-administered
questionnaire that measured the CHOs’ preference for
different job packages.
Shiratori et al. Human Resources for Health  (2016) 14:53 Page 2 of 10
The survey instruments were jointly designed by the
Japanese research team and Ghanaian research team in-
cluding Ghana Health Service (GHS) and its three
Health Research Centers (HRCs). Series of meetings
were held involving all partners to develop the survey in-
struments. We followed the experimental design pro-
cess’s steps summarized in the literature [21] to ensure
the validity. First, we refined the problem. Then we iden-
tified the influential attributes as well as their levels to
be included through literature review and discussion.
Experimental design was generated along with the attri-
butes and their levels considering statistical efficiency. A
pretest was conducted in CHPS compounds outside the
study area in November 2012. Sixteen CHOs were
involved in the pretest: three in Navrongo, five in
Kintampo, and eight in Dodowa. Some minor inconsist-
encies detected during training and pretesting were cor-
rected, and the instruments were finalized before
starting data collection.
Data were collected between December 2012 and
January 2013. The interviews and experiment were con-
ducted successively. The instruments were not translated
into the local languages because all CHOs could speak
and understand English. A field supervisor, a research
assistant, and a filing clerk checked the data collected by
field workers before data entry. The data were then
double-entered into EpiData and transferred into STATA
ver. 12.1 for processing and analysis. The data from all
three sites were merged into one dataset and cleaned.
Discrete choice experiments
The DCE has become a commonly used instrument in
health economics [22]. It is a useful tool to investigate
the relative importance to the health worker of different
attributes of employment options and to predict their
hypothetical choice [23].
In a DCE, respondents are asked to choose between
two or more alternatives. Table 1 illustrates an example
of the job preference question that the DCE respondents
are asked. The DCE determines which incentives would
motivate health workers by analyzing their job prefer-
ence based on the attributes presented in each hypothet-
ical scenario. The DCE results can also be used to
calculate the probability that health workers will take a
job given certain conditions [7].
Theoretical background
A choice experiment is a combination of the characteris-
tics theory of demand [24] and random utility theory
[25], implemented through experimental design theory
and econometric analysis [22, 26, 27]. The characteristics
theory of demand assumes that goods or services can be
valued in terms of their constituent characteristics. The
random utility model allows us to analyze choice data
obtained from respondents’ stated preferences using
econometric methods as follows.
The preference of an individual is not embedded in
just one factor, but in a combination of factors that may
not be readily observable [28]. A utility level Uij is
assigned to each alternative j = 1,…, J for each CHO i =
1,…, I. CHOs are assumed to choose the alternative that
provides them the highest utility. The utilities are deter-
mined by the attributes of both the individuals making
the choice and the alternatives available. Not all of those
determinants are observed, yet one can separate overall
utility into two independent additive parts: a determinis-
tic part (systematic component),Vij, and a stochastic part
(random component), εij. Then the CHO’s utility
becomes
Uij ¼ V ij þ εij
It is then assumed that CHO i will choose alternative j
if and only if that alternative maximizes his or her utility
among all J alternatives included in the choice set Cj. In
this study’s discrete choice experiment, J = 2. The prob-
ability Pi1 that CHO i chooses alternative 1 is equal to
Table 1 Example of choice set for discrete choice experiment
Job A Job B
Salary Base salary plus 50 % Base salary
Children’s education No allowance for children’s education Allowance for children’s education
Infrastructure, equipment, supplies Advanced (e.g., reliable electricity, ultrasound,
constant drug supply)
Basic (e.g., unreliable electricity, X-ray,
intermittent drug supply)
Management style Unsupportive workplace and management Supportive workplace and management
Years of work before study leave Study leave after 2 years of service Study leave after 5 years of service
Housing Housing not provided Free housing provided
Transportation Utility car provided Utility car not provided
☐ ☐
Question: Which of these two job postings do you prefer? Select one by checking the box under the job posting you prefer for each choice set
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the probability that the utility Ui1 is larger than Ui2. The
probability that CHO i chooses alternative 1 is
Pi1 ¼ Prob Ui1 > Ui2ð Þ
¼ Prob V i1 þ εi1 > V i2 þ εi2ð Þ
¼ Prob V i1−V i2 > εi2−εi1ð Þ
Given the deterministic parts of the utility functions
Vij, this probability depends on the assumptions on the
distribution of the stochastic error terms εij.
Choice design
Although a DCE is a quantitative method to model pref-
erences, a qualitative method could be useful to define
the attributes and levels of choices when designing the
choice set [29]. In order to properly understand CHOs’
motivational preferences, both literature review and pre-
testing were used to identify sets of motivational factors
that are relatively more likely to increase acceptance of
community job posting and retention. From several pre-
vious studies on job preferences in rural settings, salary,
better working conditions, effective support systems,
career promotion opportunity, financial incentives, bet-
ter living conditions, and family support systems have
been recognized as major determinants [3, 30–38].
The instrument in this study has eight choice sets with
two alternatives. Each alternative has seven attributes:
salary, children’s education, equipment, management
style, study opportunity, housing, and transportation
(Table 2). While some attributes/motivational factors are
described quantitatively, others are presented in qualita-
tive terms. For instance, salary is described as “basic sal-
ary” and “basic salary plus 50 % of the base salary.” On
the other hand, management style is described as “sup-
portive workplace” and “unsupportive workplace.”
For practical reasons, a fractional-factorial design,
which has fewer runs than a full-factorial design, is used
to develop an experimental deign in most cases [38].
This study employed an orthogonal fractional-factorial
design to ensure efficiency in the design of choice sets.
Orthogonal arrays are perfectly efficient because of their
both balanced (each attribute level appears equally often)
and orthogonal (every pair of levels appears equally
often) nature [38]. In this way, eight choice sets are
constructed as an orthogonal array, based on the design
in Sloane [39].
Table 3 illustrates choice sets as showing the level of
attributes assigned to job B for each choice set. The pro-
file of paired job A is a foldover of that of job B, i.e., the
mirror image of the design (0 = 1 and 1 = 0). Table 3 also
shows the percentage of CHOs who chose job B over
job A. In choice set 1, seven CHOs (3.5 %) chose job A
over job B, though job B was assumed to be superior to
job A. Lancsar and Louviere [40] argued that preferences
that may appear to be “irrational” may in reality be com-
patible with some form of rationality. Since deleting
such responses may be inappropriate, all respondents
are included in this analysis.
Estimation procedure
The multinomial logit (MNL) might have been the most
commonly used model in a DCE [22, 26, 41]. However,
the MNL models require three assumptions: independ-
ence of irrelevant alternatives (IIA), independent and
identically distributed (IID) error terms across observa-
tions, and no taste heterogeneity. Because of these
Table 2 Attributes and levels
Attribute Level Description
Salary 1 Base salary plus 50 %
0 Base salary
Children’s education 1 Allowance for children’s education
0 No allowance for children’s education
Infrastructure, equipment, supplies 1 Advanced (e.g., reliable electricity, ultrasound, constant drug supply)
0 Basic (e.g., unreliable electricity, X-ray, intermittent drug supply)
Management style 1 Supportive workplace and management
0 Unsupportive workplace and management
Years of work before study leave 1 Study leave after 2 years of service
0 Study leave after 5 years of service
Housing 1 Free housing provided
0 Housing not provided
Transportation 1 Utility car provided
0 Utility car not provided
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assumptions, the MNL is usually criticized as not being
an exact representation of choice making [28, 42].
Recent literature shows a clear shift toward more flex-
ible econometric models such as mixed methods [22, 43].
Mixed logit relaxes the assumption of taste homogeneity.
According to some systematic reviews of the literature,
many studies have found evidence of preference hetero-
geneity and reported an improved goodness of fit using
mixed logit [22, 43]. However, the mixed logit also re-
quires assumptions about the parameters to randomize
and the distributions of parameters [29].
Specification tests were performed to determine
whether a model allowing a random parameter was ap-
propriate. The selection of random parameters is usually
based on either the Lagrange multiplier (LM) test pro-
posed by McFadden and Train (2000) or the t-statistic
for the deviation of the random parameter [41, 44, 45].
Either a Wald or likelihood ratio test statistic can be
used for the LM test. The t-statistic for standard devi-
ation is commonly used in the literature to determine
the random parameters, considering its straightforward
and simple application [44].
The LM test by a Wald statistics showed that the chi-
square was 0.13, which suggested that we could not
reject the hypothesis of no random coefficients. The t-
statistic for the standard deviation was also checked with
50 Halton draws (Table 4). The small p value in the like-
lihood ratio test for the joint significance of the standard
deviations implies that the null hypothesis that all the
standard deviations are equal to zero is rejected [46].
The result in Table 4 shows significant preference het-
erogeneity for salary, children’s education, equipment,
and study leave. Thus, while the LM test does not reject
the assumption of no random coefficients, the t test
Table 3 Attribute levels assigned for choice sets of job B and rate of choice
Salary Child education Equipment Management Study leave Housing Car % of CHOs who chose job B over job A
Choice set 1 1 1 1 1 1 1 1 96.5
Choice set 2 0 1 0 1 0 1 0 25.0
Choice set 3 1 0 0 1 1 0 0 68.5
Choice set 4 0 0 1 1 0 0 1 16.0
Choice set 5 1 1 1 0 0 0 0 17.0
Choice set 6 0 1 0 0 1 0 1 55.0
Choice set 7 1 0 0 0 0 1 1 16.5
Choice set 8 0 0 1 0 1 1 0 68.5
Table 4 Result of the specification test (t-stat for standard deviation)
Coef. SE z-score P > z 95 % confidence interval
Mean
Salary 0.52 0.09 5.62 0.00 0.34 0.70
Children’s education 0.46 0.10 4.64 0.00 0.27 0.66
Equipment 0.50 0.09 5.37 0.00 0.32 0.69
Management 0.66 0.09 7.18 0.00 0.48 0.84
Study leave 2.02 0.19 10.88 0.00 1.65 2.38
Housing 0.68 0.09 7.20 0.00 0.50 0.87
Transportation 0.28 0.09 3.31 0.00 0.12 0.45
SD
Salary 0.34 0.18 1.82 0.07 −0.03 0.70
Children’s education 0.63 0.15 4.34 0.00 0.35 0.92
Equipment 0.42 0.17 2.44 0.02 0.08 0.77
Management −0.20 0.24 −0.83 0.41 −0.67 0.27
Study leave 1.44 0.17 8.50 0.00 1.11 1.78
Housing 0.15 0.23 0.65 0.52 −0.29 0.59
Transportation 0.08 0.15 0.54 0.59 −0.21 0.37
Log-likelihood −748.33
Prob > chi2 0.00
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results based on the mixed logit model show that these
four attributes have preference heterogeneity.
Although the main-effect designs remain dominant,
there has been an increase in the proportion of analyses
catering for interactions [43]. De Bekker et al. [22] sug-
gest that future work should explore the inclusion of
interaction terms in DCE analyses. Interaction terms be-
tween the attributes of alternatives and the choice-
invariant socioeconomic characteristics of health
workers have been introduced in several previous studies
[28, 47, 48].
Regarding the outcome, the use of simulation is useful
with DCE data [43]. Such simulation results are poten-
tially useful to estimate the response to job openings.
The choice probability is calculated through simulation
to approximate the integral. The logit formula Li(η) is
calculated with draws of η. This process is repeated for a
certain number of draws. The mean of the resulting
Li(η)s is taken as the approximate choice probability.
SPi ¼ 1R
X
i¼1; …; R
Li η
rð Þ
R is the number of draws of η, ηr is the rth draw, and
SPi is the simulated probability that an individual
chooses alternative i.
For these reasons, we conducted mixed logit with and
without interaction, using STATA’s mixlogit command,
and performed probability simulation. The interaction
terms are (a) number of children under 5 in the house-
hold, (b) gender dummy (male = 1, female = 0), and (c)
years worked at this CHPS as a dummy variable (less
than one year = 0, between 1 year and 2 years = 1, and
more than 2 years = 2).
Results
As previously noted, all the CHOs working in three
HDSS sites were contacted. None of the CHOs selected
refused to be interviewed, and 200 CHOs were inter-
viewed in total. Some of the demographic characteristics
of respondents and the background information are pre-
sented in Table 5. The average age was 28.1 (SD 6.0),
with ages ranging from 22 to 58 years. Most of them
were women (84.5 %). The average household size was
2.5. Fifty-three CHOs were staying at the health facility.
With respect to the familiarity of the community before
they started to work at the current workplace, more than
two thirds of them answered they had not known at all
or hardly known about the community before they
started to work there.
Attitude to work was also asked to the CHOs. With
respect to overall job satisfaction, 70 % of CHOs
answered that they were satisfied (very satisfied or satis-
fied) with their jobs. However, 18.5 % of them were
satisfied with their salary. Satisfaction levels with promo-
tion (23 %) and with basic amenities (27 %) were low,
whereas that with the content of health service they
were providing (73 %) or training (69 %) were high.
The results of the mixed logit model are shown in
Table 6.3 As mentioned in the “Methods” section, four
models were considered. These assumed heterogeneous
preferences for four attributes: salary, children’s educa-
tion, equipment, and study leave. They were all esti-
mated with 50 Halton draws.
Table 5 Selected descriptive statistics of respondents (N = 200)
Variable Description Freq. %
Site Navrongo 54 27.0
Kintampo 61 30.5
Dodowa 85 42.5
Age (n = 199) ≤25 70 35.0
26–30 97 48.5
≥30 32 16.0
Gender Male 31 15.5
Female 169 84.5
Marital status Married or living
together
83 41.5
Other 117 58.5
Religion Christian 185 92.5
Other 15 7.5
Ethnicity Akan 37 18.5
Ga, Adangbe 22 11.0
Ewe 25 12.5
Kassena 30 15.0
Fulani 42 21.0
Other 44 22.0
Household size >1 103 51.5
0 152 76.0
Number of children under 5 1 34 17.0
2 or more 14 7.0
Number of years worked at this
CHPS
1–2 years 41 20.5
More than two years 83 41.5
Commute time (n = 183) Stay at health facility 53 26.5
Less than 15 min 61 30.5
15–30 min 37 18.5
>30 min 32 16.0
Familiarity of the workplace Did not know at all 115 57.5
Hardly knew 21 10.5
Knew somewhat 32 16.0
Knew well 13 6.5
Knew very well 19 9.5
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Table 6 Results from mixed logit estimation
Mixed logit Model (1) Model (2) Model (3) Model (4)
Attributes Main effects only # of children <5 Male Years of work
Mean SD SE p value 95 % CI Mean SD SE p value 95 % CI Mean SD SE p value 95 % CI Mean SD SE p value 95 % CI
Salary 0.52 −0.37 0.09 <0.01 0.34 0.7 0.43 −0.36 0.1 <0.01 0.23 0.62 0.49 −0.37 0.1 <0.01 0.3 0.68 0.24 −0.37 0.13 0.068 −0.02 0.49
Children’s education 0.46 −0.63 0.1 <0.01 0.27 0.66 0.3 −0.58 0.11 <0.01 0.09 0.5 0.45 −0.62 0.1 <0.01 0.24 0.65 0.36 −0.63 0.15 0.014 0.07 0.65
Equipment 0.49 −0.47 0.09 <0.01 0.31 0.67 0.45 −0.47 0.1 <0.01 0.26 0.65 0.45 −0.46 0.1 <0.01 0.25 0.64 0.48 −0.5 0.14 <0.01 0.21 0.76
Management 0.66 0.09 <0.01 0.48 0.83 0.62 0.1 <0.01 0.43 0.81 0.64 0.09 <0.01 0.46 0.83 0.68 0.13 <0.01 0.42 0.94
Study leave 2.03 −1.42 0.17 <0.01 1.69 2.36 2.03 −1.4 0.18 <0.01 1.68 2.39 1.93 −1.4 0.18 <0.01 1.58 2.27 2.14 −1.44 0.24 <0.01 1.68 2.61
Housing 0.68 0.09 <0.01 0.5 0.86 0.61 0.1 <0.01 0.42 0.8 0.64 0.1 <0.01 0.46 0.83 0.58 0.13 <0.01 0.33 0.83
Transportation 0.28 0.08 <0.01 0.11 0.44 0.23 0.09 0.012 0.05 0.41 0.29 0.09 <0.01 0.12 0.47 0.25 0.13 0.044 0.01 0.5
Interaction terms
Salary 0.35 0.16 0.031 0.03 0.67 0.26 0.29 0.384 −0.32 0.83 0.28 0.1 <0.01 0.09 0.47
Children’s education 0.58 0.18 <0.01 0.24 0.93 0.21 0.33 0.535 −0.45 0.86 0.11 0.11 0.303 −0.1 0.32
Equipment 0.15 0.15 0.302 −0.14 0.44 0.42 0.29 0.153 −0.16 1 0.02 0.1 0.871 −0.18 0.21
Management 0.16 0.14 0.255 −0.11 0.43 0.16 0.29 0.569 −0.4 0.72 −0.01 0.09 0.913 −0.19 0.17
Study leave 0.02 0.22 0.927 −0.42 0.46 0.78 0.43 0.068 −0.06 1.62 −0.08 0.15 0.603 −0.38 0.22
Housing 0.29 0.16 0.064 −0.02 0.6 0.3 0.28 0.289 −0.26 0.86 0.11 0.09 0.243 −0.07 0.3
Transportation 0.18 0.13 0.167 −0.08 0.45 −0.04 0.27 0.869 −0.58 0.49 0.03 0.09 0.729 −0.15 0.21
Log-likelihood −747.59 −739.6 −744.54 −742.33
Likelihood ratio χ2 103.66 100.48 101.45 104.14
Note: Model (1) estimates only the main effects while Models (2) to (4) include interaction terms—number of children, male, and years of work, respectively
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From the main-effect model (model (1)), all attributes
turned out to be strongly significant. Study leave after
2 years was a major predictor of preference (β 2.03; 95 %
CI 1.69 to 2.36). The main-effect coefficients in models
(2)–(4) were similar to those in model (1). The inter-
action terms with number of children in model (2) were
positive and significant for children’s education (β 0.58;
95 % CI 0.24 to 0.93), salary (β 0.35; 95 % CI 0.03 to
0.67), and housing (β 0.29; 95 % CI −0.02 to 0.60).
Among the male interaction terms in model (3), study
leave after 2 years’ service was slightly significant (β 0.78;
95 % CI −0.06 to 1.62). From the work-year interaction
terms in model (4), those who worked longer at the
same CHPS valued salary more than those who worked
only a short period (β 0.28; 95 % CI 0.09 to 0.47).
Table 7 shows the results of simulation. It presents the
predicted probabilities of uptake for rural posting when
the attitude level changed from zero to one. For ex-
ample, if the salary increased by one half, the probability
of choosing the job would increase by 6 %. Study leave
allowed after 2 rather than 5 years of service had the
greatest effect on the probability of accepting the job,
which increased by 29.1 %.
Discussion
One of the major findings of this study is the importance
of early opportunity for study leave. Results from the
mixed logit model showed that a relatively shorter
period before study leave would be a major predictor of
the preference for a particular rural job. As the simula-
tion result showed, if the time period before study leave
decreased from 5 to 2 years, the probability of accepting
the job would increase by 29.1 %, given the other attri-
butes were equivalent. In a similar study that solicited
medical students’ or student midwives’ motivational
preference for acceptance of rural posting, participants
were willing to accept relocation to rural areas for a
limited time, especially if opportunities for further
education were attached to the rural service [38, 49].
The value CHOs placed on years before study leave
could be due to the implied benefit that they would gain
after they upgrade their educational level. Most CHOs
knew their promotion opportunities, as observed in the
descriptive statistics presented above. Probably, CHOs
thought that further study would increase their chances
of getting promoted to a higher rank within the health
system.
Male CHOs valued shorter periods before study leave
more than their female counterparts did. This tendency
is consistent with a previous study that showed, by a
DCE with clinical officer finalists in Tanzania, that men
valued educational opportunities after 2 instead of 6 years
more than women did [50].
The relative importance also depended on the CHOs’
socio-demographic characteristics. The mixed logit
models with interaction terms confirmed that CHOs
with children under 5 placed a higher value on educa-
tion allowance for children than on other motivational
packages. In most cases, CHOs work in communities
where access to good schools for their children is lim-
ited. This may increase the cost of providing a good edu-
cation to their children in nearby towns/cities, resulting
in a high premium on education allowance for children.
Incentives that could promote health worker acceptance
to community postings did not necessarily depend on
high-cost policy options such as a large increase in salaries
but on motivational policies that would provide them with
the opportunity to upgrade their skills and to rise up the
professional ladder. Salary was certainly important for all
respondents, but a combination of other incentives such
as study opportunities could diminish its importance [7].
CHOs might be aware that they will most likely achieve
higher futuristic benefits from the opportunity to upgrade
their skills. Fewer years of service before further study is a
policy option that the government could offer as com-
pared to more financially intensive ones.
On the other hand, CHOs who had been working at the
same CHPS for a long time clearly preferred high salary.
This implied that salary increase, i.e., use of financial in-
centives, was an important factor for retention. According
to these results, policymakers could allocate their budget
strategically. For example, they could recruit health
workers to local communities with career development
opportunities (study leave after a short period of service)
and reward CHOs who have been working in the commu-
nity for a certain period with salary increase.
Conclusions
Shorter period of work before study leave was identified
as the most important motivation, especially for male
CHOs. When years of work were considered, the role of
salary stood out. For CHOs with children, allowance for
children’s education, salary plus 50 %, and housing
provision were valued. In order to reduce health worker
shortage in rural settings, policymakers could provide
Table 7 Estimated probabilities with different job attributes
Attributes Mean SD Min Max
Salary 0.060 0.022 0.009 0.087
Children’s education 0.055 0.022 0.005 0.079
Equipment 0.058 0.021 0.008 0.084
Management 0.076 0.026 0.015 0.106
Study leave 0.291 0.102 0.037 0.377
Housing 0.078 0.027 0.015 0.109
Transportation 0.032 0.012 0.005 0.047
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“needs-specific” motivational packages in the form of
career development opportunities to attract health
workers to community posting and offer financial incen-
tives in the form of salary increase to retain them. We
hope these findings would contribute to the policy-
making process of making the CHO’s job in communi-
ties in Ghana more attractive.
Endnotes
1The CHPS Initiative is a national program for reorient-
ing and relocating primary health care from sub-district
health centers to convenient community locations. Since
its inception in 2003, CHPS has been scaled up to a total
of 1863 functional zones as of mid-2012.
2The EMBRACE initiative, launched in 2010, is a strat-
egy to step up Japan’s concerted efforts to help achieve
the health-related MDGs in developing countries, par-
ticularly regarding maternal and child health. To extend
the benefits of the EMBRACE initiative and evidence-
based practice in health policy, the Ghana EMBRACE
implementation research project was launched in 2012.
3The conditional logit model was analyzed in the same
fashion, but the results are not presented here as they
are not substantively different from those of the mixed
logit model.
Acknowledgements
The authors thank the Ministry of Foreign Affairs in Japan and the Ministry of
Health in Ghana. Special thanks are due to the numerous advisers and
implementation members. We would like to thank Editage (www.editage.jp) for
the editorial assistance provided. The Ghana EMBRACE Implementation
Research Project is conducted by the Government of the Republic of Ghana,
Japan International Cooperation Agency (JICA) Human Development
Department, and JICA Research Institute. The contents of the paper are solely
the responsibility of the authors and do not necessarily represent the official
views of JICA Human Development Department and JICA Research Institute.
The Ghana EMBRACE Implementation Research Project Team:
Project Director: Yoshiharu Yoneyama
Project Manager: Ebenezer Appiah-Denkyira
Principal Investigator: Masamine Jimba
Co-principal Investigator: Abraham Hodgson
Research Members: Gloria Quansah Asare, Evelyn Ansah (GHS, HQ), Junko
Yasuoka, Keiko Nanishi, Akira Shibanuma, Kimiyo Kikuchi, Sumiyo Okawa (The
University of Tokyo), Margaret Gyapong, Sheila Addei, Vida Kukula, Doris
Sarpong (DHRC), Seth Owusu-Agyei, Kwaku Poku-Asante, Charlotte Tawiah,
Yeetey Enuameh, Kwame Adjei, Emmanuel Mahama (KHRC), Abraham Oduro,
Cornelius Debpuur, Francis Yeji, Evelyn Sakeah (NHRC), Akiko Hagiwara (JICA
HQ), Sakiko Shiratori (JIRCAS), Yusuke Kamiya (Ryukoku University)
Authors’ contributions
SS designed this study, collected the data, conducted statistical analyses, and
prepared the draft. EOA helped draft the manuscript with his valuable Ghanaian
perspectives. AS contributed to the preliminary analysis and made critical
comments on the draft. AO, SO, YE, JY, MG, OA, EA, and KK made helpful
comments on the draft, too. AH and MJ monitored the study progress. The
Ghana EMBRACE Implementation Research Project Team supported this study
throughout. All listed authors have read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Ethics approval
Ethical approval was obtained from the Ethics Review Committee of the Ghana
Health Services (GHS ERC), the Institutional Review Boards of Dodowa HRC (DHRC
IRB) and Navrongo HRC (NHRC IRB), and the Institutional Ethics Committee of the
Kintampo HRC (KHRC IEC) in Ghana, as well as the Research Ethics Committee of
the University of Tokyo in Japan.
Author details
1Japan International Research Center for Agricultural Sciences, 1-1, Ohwashi,
Tsukuba, Ibaraki 305-8686, Japan. 2Japan International Cooperation Agency
Health Section, 2nd Floor, The Elizabeth, No. 68A Senchi Link, Airport
Residential Area, Accra, Ghana. 3Department of Community and Global
Health, Graduate School of Medicine, The University of Tokyo, 7-3-1 Hongo,
Bunkyo-ku, Tokyo 113-0033, Japan. 4Navrongo Health Research Centre, P.O.
Box 114, Navrongo, Upper-East Region, Ghana. 5Kintampo Health Research
Centre, P.O. Box 200, Kintampo, Brong-Ahafo Region, Ghana. 6Research and
Development Division, Ghana Health Service, MB 190, Accra, Ghana.
7Dodowa Health Research Centre, P.O Box DD1, Dodowa, Accra, Ghana.
8Department of Epidemiology & Biostatistics, School of Public Health, Kwame
Nkrumah University of Science and Technology, Kumasi, Ghana.
Received: 21 July 2015 Accepted: 4 August 2016
References
1. Awases M, Gbaryz A, Nyoni J, Chatora R. Migration of health professionals in
six countries: a synthesis report. World Health Organization. 2004;65:38–42.
2. WHO. The World Health Report 2006. Working together for health. Geneva:
World Health Organization; 2006.
3. Manafa O, McAuliffe E, Maseko F, Bowie C, MacLachlan M, Norman C.
Retention of health workers in Malawi: perspectives of health workers and
district management. Hum. Resour Health. 2009;7:65.
4. Ghana Ministry of Health. Internal report on human resources. Accra: Ghana; 2002.
5. Asante AD, Zwi AB. Factors influencing resource allocation decisions and
equity in the health system of Ghana. Public Health. 2009;123(5):371–7.
6. WHO. Increasing access to health workers in remote and rural areas through
improved retention. Geneva: Global Policy Recommendations; 2010.
7. Jaskiewicz W, Phathammavong O, Vangkonevilay P, Paphassarang C,
Phachanh IT, Wurts L. Toward development of a rural retention strategy in
Lao People’s Democratic Republic: understanding health worker
preferences. Washington, DC: CapacityPlus; 2012.
8. Wilson NW, Couper ID, De Vries E, Reid S, Fish T, Marais BJ. A critical review
of interventions to redress the inequitable distribution of healthcare
professionals to rural and remote areas. Rural Remote Health. 2009;9:1060.
9. Lagarde M, Blaauw DA. A review of the application and contribution of
discrete choice experiments to inform human resources policy
interventions. Hum Resour Health. 2009;7:62–72.
10. Mangham LJ, Hanson K. Employment preferences of public sector nurses in
Malawi: results from a discrete choice experiment. Trop Med Int Health.
2008;13(12):1433–41.
11. Yaya Bocoum F, Kone E, Kouanda S, Yameogo WM, Bado A. Which incentive
package will retain regionalized health personnel in Burkina Faso: a discrete
choice experiment. Hum Resour Health. 2014;12 Suppl 1:S7.
12. Ryan M, Gerard K, Amaya-Amaya M. Using discrete choice experiments to
value health and health care, vol. 11. Dordrecht: Springer; 2008.
13. Awoonor-Williams JK, Sory EK, Nyonator FK, Phillips JK, Wang C, Schmitt ML.
Lessons learned from scaling up a community-based health program in the
Upper East Region of northern Ghana. Glob Health: Sci Pract. 2013;1(1):117–30.
14. Sakeah E, McCloskey L, Bernstein J, Yeboah-Antwi K, Mills S, Doctor HV. Can
community health officer-midwives effectively integrate skilled birth
attendance in the community-based health planning and services program
in rural Ghana? Reprod Health. 2014;11(1):90.
15. Ghana Statistical Service. 2010 population & housing census report:
Summary report of final results. Accra; 2012.
16. Ghana Statistical Service. Ghana living standards survey: Report of the fifth
round (GLSS 5). Accra: Ghana; 2008.
17. Ghana Ministry of Health. Human resource policies and strategies for the
health sector 2007–2011. Accra: Ghana; 2007.
18. Kikuchi K, Ansah E, Okawa S, Shibanuma A, Gyapong M, Owusu-Agyei S,
Oduro A, Quansah-Asare G, Hodgson A, Jimba M. Ghana’s Ensure Mothers
Shiratori et al. Human Resources for Health  (2016) 14:53 Page 9 of 10
and Babies Regular Access to Care (EMBRACE) program: study protocol for a
cluster randomized controlled trial. Trials. 2015;16(1):22.
19. RCH GHS. Annual reproductive and child health report, Ghana Health
Service. 2013.
20. Ministry of Health. Human resource policies and strategies for the health
sector 2007–2011. Ghana: Ministry of Health; 2007.
21. Hensher DA, Rose JM, Greene WH. Applied choice analysis. 2nd ed.
Cambridge: Cambridge University Press. 2015.
22. de Bekker-Grob EW, Ryan M, Gerard K. Discrete choice experiments in
health economics: a review of the literature. Health Econ. 2012;21(2):145–72.
23. CapacityPlus. Retaining health workers: a RAPID methodology to develop
evidence-based incentive packages. http://www.capacityplus.org/files/
resources/rapid-DCE-overview.pdf/. Accessed 16 Nov 2014.
24. Lancaster KJ. A new approach to consumer theory. J Pol Econ. 1966;74(2):132–57.
25. McFadden D. Conditional logit analysis of qualitative choice behavior. In:
Zarembka P, editor. Frontiers in econometrics. New York: Academic Press;
1974. p. 105–42.
26. Agyekum OE, Ohene-Yankyera K, Keraita B, Filaor SC, Abaidoo RC.
Willingness to pay for faecal compost by farmers in Southern Ghana. J of
Econ and Sustainable Dev. 2014;5(2):18–25.
27. Ryan M. Using conjoint analysis to take account of patient preferences and
go beyond health outcomes: an application to in vitro fertilisation. Soc Sci
Med. 1999;48(4):535–46.
28. Mengoni A, Seghieri D, Nuti S. The application of discrete choice
experiments in health economics: a systematic review of the literature.
Working paper 2013, no. 01/2013 of Istituto di Management Scuola
Superiore Sant’Anna di Pisa.
29. Coast J, Horrocks S. Developing attributes and levels for discrete choice
experiments using qualitative methods. J Health Serv Res Policy. 2007;12(1):25–30.
30. Ebuehi OM, Campbell PC. Attraction and retention of qualified health
workers to rural areas in Nigeria: a case study of four LGAs in Ogun State.
Nigeria Rural Remote Health. 2011;11:1515.
31. Willis-Shattuck M, Bidwell P, Thomas S, Wyness L, Blaauw D, Ditlopo P.
Motivation and retention of health workers in developing countries: a
systematic review. BMC Health Serv Res. 2008;8:247.
32. Sengooba F, Rahman SA, Hongoro C, Rutebemberwa E, Mustafa A,
Kielmann T, McPake B. Health sector reforms and human resources for
health in Uganda and Bangladesh: mechanisms of effect. Hum Resour
Health. 2007;5:3.
33. Kotzee T, Couper ID. What interventions do South African qualified doctors
think will retain them in rural hospitals of the Limpopo province of South
Africa. Rural Remote Health. 2006;6:581.
34. Agyepong IA, Anafi P, Asiamah E, Ansah E, Ashon D, Narh-Dometey C.
Health worker (internal customer) satisfaction and motivation in the public
sector in Ghana. Int J Health Plann Manage. 2004;19:319–36.
35. Manongi R, Marchant T, Bygbjerg IC. Improving motivation among primary
health care workers in Tanzania: a health worker perspective. Hum Resour
Health. 2006;4:6.
36. Reid S. Monitoring the effect of the new rural allowance for health
professionals. Durban: Health Systems Trust; 2004. p. 1–7.
37. Kruk ME, Johnson JC, Gyakobo M, Agyei-Baffour P, Asabir K, Kotha SR,
Kwansah J, Nakua E, Snow RC, Dzodzomenyo M. Rural practice preferences
among medical students in Ghana: a discrete choice experiment. Bull World
Health Organ. 2010;88(5):333–41.
38. Kuhfeld WF. Marketing research methods in SAS: experimental design,
choice, conjoint, and graphical techniques. Cary: SAS-Institute TS-722; 2010.
39. Sloane NJA. A library of orthogonal arrays: fixed-level arrays with more than
three levels. (2007).oa 16.4.2. http://neilsloane.com/oadir/. Accessed 25 Sept 2014.
40. Lancsar E, Louviere J. Deleting “irrational” responses from discrete choice
experiments: a case of investigating or imposing preferences? Health Econ.
2006;15(8):797–811.
41. McFadden D, Train K. Mixed MNL models for discrete response. J Appl
Econom. 2000;15(5):447–70.
42. Train K. Discrete choice methods with simulation. New York: Cambridge
University Press; 2003.
43. Clark MD, Determann D, Petrou S, Moro D, de Bekker-Grob EW. Discrete
choice experiments in health economics: a review of the literature.
Pharmacoeconomics. 2014;32(9):883–902.
44. Mariel P, Ayala AD, Hoyos D, Abdullah S. Selecting random parameters in
discrete choice experiment for environmental valuation: a simulation
experiment. J Choice Model. 2013;7:44–57.
45. Hensher DA, Greene WH. The mixed logit model: the state of practice and
warnings for the unwary. Proceedings of Institute of Transportation Studies
of Sydney University. Sydney: Sydney University Press; 2001. p. 12–4.
46. Hole AR. Fitting mixed logit models by using maximum simulated
likelihood. Stata J. 2007;7(3):388–401.
47. Rolfe J, Bennett J, Louviere J. Choice modeling and its potential application
to tropical rain forest preservation. Ecolog Econ. 2000;35:289–302.
48. McConnell KE, Tseng WC. Some preliminary evidence on sampling of alternatives
with the random parameters logit. Mar Resour Econ. 2000;14:317–32.
49. Lori JR, Rominski SD, Gyakobo M, Muriu EW, Kweku NE, Agyei-Baffour P.
Perceived barriers and motivating factors influencing student midwives’
acceptance of rural postings in Ghana. Hum Resour Health. 2012;10:17.
50. Kolstad JR. How to make rural jobs more attractive to health workers.
Findings from a discrete choice experiment in Tanzania. Health Econ. 2011;
20(2):196–211.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Shiratori et al. Human Resources for Health  (2016) 14:53 Page 10 of 10
